

, «V OTHERWISE "^^^ 



.fc, Bfl^W , TCF. binds to 

f""" when the T^^*^ j by anti* 

,1 circumstances. J c acuvation pictures on 

^HC ant^gP" J-dgc the CD3' ^ .^^ .^se e 

bodies (Abs) that oocytes „! does not lead 

as the Fc receptor sign^^ "'"'^ \ tw^^ent anti- 

in .he P'"'"" «ould be j>W« < , Wb"* '^'',^a»ti(Sc"P^„j mono«»- 

CDJrtCR "■"j'tTalcn. «""<"-^?,^ S ''1"?03/TCR com 
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11. /nvPA 432- orovided by Dr. R. Knapp, Dana 
radiated (6.000 rad) ovarian carcinoma ^f^^^^^^^^^^,^^ peripheral blood nK>nocyte» .n 
Farber Cancer Institute, Boston, MA) r 3 x J^-r^ 5% FCS in 96-well flat- 

of iWs modified Dulbecco's "^''^^^^S^^ihi^ p^J^ with pHlthymidinc 
bottomed microplates. Proliferation was measured after 7^ .Js^MBq/mmol ,p ^r.). 
fjmenham International Amc«ham UK 9^5 ^B^^^^ '^.^^ Indo-l-AM (Calbiochem- 
Deumination of C<f* Mohlizatton. T cells were loaa . 4^,^^^ o„ jcc with saturating 

BeJ^^iTcorp.. La Jolla. CA) -rrnT^nU-CD3^b^^i^^^^^^^^ with ice-cold PBS. The 
concentrations of monovalentorbjvalentanC^^^^^ fluorescence, 

cells were resuspended into PBS (2 ^^ ^^ J^^ were recorded with a FACS 440 as de- 
as a measure of the cytosol.c Ca' """StiiDS Ab was chosen because it mmim.zcs 
scribed (8). This protocol of prebinding the ^Jjlr J; ^bit anti-mouse antiserum 

SeJ^tit of differe'ncesi- . Ab t^l^i ji?oX ?K to ^^^^^^ 

(Dakopatts.Glostrup Denjrk)^ Incubai^^^^ ^^^^^^^^ 

S:i:.smeasu.dan.r4h^ln^^^^^^^ 
rSrt1!^stleiX^^^ - m OVCA cells. 

Results 

The bivalent anti-CD3 Ab can detected by >ts «:a^^^^^ ^ ^ 

other CD3* cells, resulting in the "^^"J/ <34, indicating 

was present in the ^hird P^tem peak a^^^^^ 

that the bispecific '"^^'f ^^'^"^2^^^^,^^^ T CelU Does not Induce Increase 

Binding of a Monovalent ^""^^^^^^^'^^'^ted wh^^^^^ the anti-CD3/anti-OVCA 
.„ Cytosolic Ca^^ or 11-2 Responsrven^^ ,^"To^O^^^^ As an early triggering 



0006- 



tt004. 



aoo2. 




Figure I. Separation of the hybrid anti-CD3/ 
rvTA from the bivalent an«-CD3. Pro- 
frTn A-Pui fiSTgs pnxluccd by the hybrid hy- 
'b idomS :irc .eJ«.J.ed on a Mono S 
Av«0( ); percent of cytotoxicity on OVCA 

r-TL clone with a r.2.500 dilution of each frac- 
SiT.^ipn'calkimngoftheCn-in.h^^^^^^ 
encc of a I MOO dilution of the fraction (O). 
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vtotet/bki" RATO 



OOC wUh«.ura.ing amount. e«^^^^ „ 
Ab(TR 66)orw.lh «"«;^D2U"ten). ^^r^. 

*C ot^enc?5f ai^nrf crcsUnking fabWt «nu- 
l'rWwe.ana^^^^^^^^^^^ 

SS^s:i^»f^cai^~^^^ 

cells without Ab. 



wUhin minutes after receptor P^^^-^^^^ J^Se't or monovalent ant. 

cubated with saturating f 7""^^°^^^^^^^^^ is able to induce Ca^* mobd.za. 
CD3/anti-OVCA Ab. only ^'^^^^^^^^^ all. in spite of the fact that more 

to its monovalency. anti-CD3 could induce IL-2 responsive- 

We next tested "'^"'•^'^^jrTT^ta wh Ic U^c bivalent anti-CD3 can mduce 
ncss ,n resting T cells. Tabic I shows ^^'^^•r^.'^^th^ monovalent anti-CDS is meffec- 
rroUferationinthepresenceofex^^^^^^^^ 

five, m contrast. P^f f'^f^^" ^ ^^^^^^^^^ of the CD3/TCR complex to another 

Monovalent Anti-CDS Does not fj'^f^^ complex, resulting m the 

..J.CD3 Abs arc known to ^o--^^^^^^^^^^ the ligation of the CD3 by > 
Inhibition of T cell function (5). We asKca incubated with bivalent 

on^ Xt ligand would have a similar effect. ^ ce»» were . ^^^^ 




PBTj^l. - , '/^n " nrv>ithantiCD3/««ti-OVC A 

Ti^r;:;;;^^^ thymidine 

S r,/n.») in .he presence of ,„uUs were oh,ain«l .n cx- 
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CDS. Similarrcsults were oj^-^^cl^^^^^^^^^ '^^^ °" 

Ab. washed, and recultured at molecules, detected 

cell surface decreased with t.me, but the "^^^J'" °' 

by restaining with an"-^^^' '^ni?r JB^t/5^<fto i4rm T CelU that Retain Antitumor 
Mono.alentAnti-CDmnt.OVCA^ ^^^Sfpt^oos esuTs show that purified hybrid 
ActivityforMongedPmo^ o/Ttm. J^^^^^r"'^^^ ^^h, „ j^duce downregulat.on 
Abs in the absence of OVCA cells fa.l to trigger i c ^ ^^.^^^^ 

of the CD3/TCR complex. Th^. "^^'^^^^^^^^ this activity 

reagent to confer antitumor activity to ^ cej^s ^^^^^^^^^ j^.^bated a CTL 

unUl the encounter with the target ^f^J^'^^^^'Z^^ Ab. then 

clone with different s^»"^^""f -armed" cells after different 

washed and recultured the cells ^\37 C. and tested ^^^^ ^^^^ ^^^^ 

pcriodsoftime for their capacity tokdlOVCA^^^^^^^^ ^ ^ ^,,^pied 
efficiently kill OVCA cells, even -^en "^^^^^^^^^^ ,f killing 

by the Ab (se. for ^'Orof^l^' l^'l^^^^^ substantial killing was still 

were obtained with only 3% of °"^P^^^^^^^ detect by immuno- 

obse...d when .he nuiuLcr o. -«P^°"^^^^^^^^ ,he membrane, the CTL 

fluorescence. Furthermore, in «P' Y^l*^, °d periods and even 2 d after pulsing, 
retained theirspecificlytic<^pac.tyforp™^^^^^^ .^^ ,3p,,i,y 

cells armed with 100 ^^''^..''J^''^^^^^ other targets, such as EBV 

;:r;i:rrc:;i^^^^^^^ - 

Tabi.r 11 

Mono.o,^^ Anii CDS ^/n>/^. Dou>nre,ul.tion of ,He CDS Cc.ple. 

. ■ " T in^nr fluorescence values at: 



Antibody ^-hL 



24 



Ai..iCD3/anti-OVCA 

A„ii.Cn3/anti-OVCA ^ ^^^^^ 

500 ng/ml j (98) 

lOOoR/ml J 0.7 («03) 

>" nR'*"' 0 3 0.5 (104) 

I r.R'ml i: • — • — ■ ; 

— : u ..J Ab at O'C for 30 tnin in culture 

T cr'b vdonc AKir.) we« 370c and cultured in the 

„,c.li«.n. After tl.i,. cclU were *f cultured in the nl«ence 

presence of Ab (Rxp. I) or .^"«»'.*^. 1''^''?"^,; wa,hed and .tained 
'of free Ab (F.xp 2). A. 'Jf-T^V t '^^^^^^^ fiuorc^encc vaJue.. 

a goat aiu.-mou.sc FITC f^^^^ a„,i.CD3. The values in paren- 
normalimlto ««' f''''^"';'"'""',^'^^^^ cnrdr^ l>y reincubation 

,hr«., are a .neaM.r. "f/»'V™«nTrMil 5^^^^^^^ -"" ^03 followed by 
of the cell5 with saturating 

M.ininR with KO«' "^'^ _ 

• Timr. nf ir.ri.l..-.linn mJIT. « 
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"l OAYO . O*'^ FiouRe3. CTL armed with 

hybrid Abs maintain the ca- 



60. 





20. 



2b 10 & 2:s ia 06 




nyoria 

parity to kill tnmor cells for ex- 
tended periods of time. CTL 
clone AK15 (CDS* anti-HLA 
\ ^ \\ \ \ Cw3) was pulsed with 500 

\\ \ \\ ng/ml (•). 100 ng/ml O). 10 



V V \V ^ hybrid Ab. washed and recul- 

\ X tured at 37»C. At d.fferent 

^SS. ^o^^-is \ V ,hcir capacity to kill OVC A 432 

^» 4^..;;:^— SSi tnrnets. 



Discussion 

O. results .c .ha. — ^^^^^^ 

not lead to measurable '"SScrmg s ?n3. .n i cd^^^^ ^^Z^^^^ ^.^^^^ ^ ^^U, 
CD3/anti-OVCA A'u. sh='^ aat the ^''^^'^S ° and (c) downregu- 

docs not lead to: («) Ca- -obthzauon W 2 n^spon ^^^^^ 
laiion of the CD3/TCR complex, ^^ll^^^'^!^^ „f ,„^gering Ca'* mobilizat.on 
,o its monovalency. since the same Ab " ^P^^lj ° JgvCA cells, it stimulates 
when crosslinked by a second f "/^^^^^^^ indicate that crosslinking or 

nroliferation and cytotoxtcity. These "'"^''L ' , 
Dging are required for signal - T dls.^ ^^^^ ^ 

Our results differ from those -^^^''^^^^^^^^^ fc,.. n^obilization in a T cell 
Fab- fragments prepared from ^^^^^^^^^^^^ fo^ this discr^F^ncy. One poss.- 
tumor line. We do no. have a s.mp^^ " Xjal behavior that the Abs used 
biliiy is that the tu.uor T cells a different epitope, 

in that study have a different effect because ^^ey jecogn 

We have exploited the lack of triggenng ^^^'^V^^^^^^^^^ ^y Perez et al. (10) 
in v^^^ro for specific killing, ^his ^'^^^'^'^l'^^^^^^^ 

and by S.a.rz and Bevan OJ). ^X^/,^;^^^^^^^^ to dov.nregulation of the TCR 
to 0 K-ation and reciprocal k.llmg ^^^^ ' j.^DS Ab meets both criteria. First. 

Wc sho>v here that the use °f V"°"°^?"^"^^^^g ^ KUlinR 
reciprocalTcellkilling(6)<^nbeavo.dedb^^^^^ 

of FcR* targets can be avoided ^ je o^^^^^^^ is retained until the 

effective in ^^^^^^^^^^^ anti-CD3 does not lead to cap- 

cnco j-wer with the target ceu, o -to/TCR complex- 

DittB (12) or downregulation of '•<«>'°*' "^'T <,f qVCA celU by ptilsmg 

rf i r ma,*able that a CTL cat. be armed f°;''*"^„„„ recognition 

can occur when the fract.on <''^^^^^i,jM^bymm^ncHnor.«=<='<«. 

rra'ra;toTe"ro;:^:':r:n 
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Summary 

We used a puriBed bispecifie antibody (Ab) againM CD3 and '" 'T"'''^^: 

eSf fn' or .arg« cel.. however, .his ™onova.e„^b. ^n when bound 
,0 T cell. a. high levels, fail, .o induce any .ncrea« '"fy'^^^ Ca , nor does 

'-rau^srrntLdirzr.^^^^^^ 

in^ro CTL Hon" , which .hen re.ain ,he capaci.y .o kill .he specfic .umor for 
up to 2 d. 

technical assistance. 
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